Despite its economic relevance, only a few studies focus on knowledge creation, diffusion and utilisation in traditional industries located in peripheral regions, and even fewer on the innovation interdependencies between industries and regions. The theory of differentiated knowledge bases is capable to explain both the industrial and spatial patterns of the knowledge flows. The present study aims to reveal the process of innovation-related knowledge sourcing in the printing industry located in the peripheral region of Kecskemét, Hungary. The research builds on three main questions: what are the main sources of new knowledge? Who are the main collaborative partners in knowledge acquisition and transfer? And what is the main spatial level of knowledge sourcing? The results indicate that in a peripheral region, innovative firms build on the combination of direct and indirect knowledge sources mostly external to the region, while the non-innovative ones typically rely on local, incomplex knowledge sources.
Introduction
How is the creation, diffusion and utilisation of economically useful knowledge carried out at firm-level? How can a firm respond to challenges by the means of learning? What factors explain the differences in the innovation and economic performance of firms and their regional base? Providing answers to such questions has been the focus of research for several decades.
Many theoretical approaches are engaged in grasping the characteristics of knowledge sourcing processes between firms. One of the most prominent among these is the theory of differentiated knowledge bases (Asheim and Gertler, 2005; Asheim et al., 2007 Asheim et al., , 2011 , which explains both the industrial and spatial characteristics of knowledge sourcing. The theory highlights the specificities of industrial knowledge creation, diffusion and utilisation on the basis of the combination of industrial knowledge elements and competences, i.e., the industrial knowledge base (Dosi, 1988) , and also takes account of the spatial patterns of knowledge processes.
Our dilemma, which defines the objective of the research is the little information about the impact of peripheral regional business environment on firms' activity (Gülcan et al., 2011; Lengyel, 2012) , even though these regions face special barriers of innovation (Tödtling and Trippl, 2005) . Most of the times researches connected to knowledge sourcing focus on advanced regions because it is assumed that the economic performance of such regions is related to the local concentration of knowledge intensive economic activities which are nourished by the constant flow of knowledge. In contrast in peripheral regions knowledge sourcing is barely examined since it is assumed to be hindered by, among others, the lack of social capital and trust (Tödtling and Trippl, 2005) .
Based on advanced economies, there is a variety of empirical evidence using the industrial knowledge bases framework, however it is less described how non-core areas without cluster initiatives, highly specialised workforce and services (Tödtling et al., 2011) , sectors playing a leading role in technology development far from sources of knowledge creation and dissemination (Lagendijk and Lorentzen, 2007) may rise out from the peripheral status.
Many studies -including the ones in peripheral regions of Hungary (Csizmadia and Grosz, 2011; Szakálné and Vas, 2013) -highlight the distinctive nature of economic activities, i.e., that traditional industries differ from the knowledge-intensive economic activities in several aspects (Tödtling et al., 2006; Vega-Jurado et al., 2009; Trippl, 2011; Krafft et al., 2014) . However, regarding the analysis of knowledge sourcing and learning processes, the majority of research focuses on knowledge-intensive industries. The innovation and knowledge sourcing in traditional industries, which are dominated mainly by smaller actors with structurally fragmented connections, characterised by limited internal R&D activities and a lower proportion of a highly-qualified workforce (Spithoven et al., 2011) , are less addressed research topics. However, their economic significance, e.g., their role in employment, is not negligible, and they could be important sources of growth in peripheral regions through their innovation activity. Based on the above described research gaps, the aim of the paper is to present the innovation-related knowledge sourcing, i.e., the characteristics of knowledge acquisition and transfer, of firms in a traditional industry by applying the concept of differentiated knowledge bases. The research was carried out among the firms of the printing industry in Kecskemét, Hungary, because of the peripheral nature of the region, the high spatial concentration of firms and the remarkable history of the industry. We examined innovation-related knowledge sourcing along three main questions: what are the main sources of new knowledge? Who are the main collaborative partners in knowledge acquisition and transfer? And what is the main spatial level of knowledge sourcing? The relevance of our research is the application of the theory of differentiated knowledge bases in a traditional industry located in a peripheral region.
The paper is structured as follows: first, we describe the role of knowledge and learning on the firm-level. Then we outline the methodology of our research, we briefly describe the printing industry in Kecskemét and elaborate on the results of the questionnaire survey. Finally, we systematise our major conclusions and we discuss the relevant policy issues.
The knowledge-based theory of firms and industries
Firms are the medium of knowledge integration (Grant, 1996) . Opinions vary as to whether organisational knowledge actually exists (Simon, 1991; Levitt and March, 1988) , but basically the organisational knowledge base is the combination of various knowledge elements and competences (Dosi, 1988) . It can be developed in-house (e.g., by internal R&D), or by external sources. What is important that those who examine innovation on network bases and use innovation system approach reveal that the success of developing marketable knowledge depends mainly on the external relations of the firms (Cooke and Morgan, 1993) . Due to the fact that an organisation is unlikely to possess all the necessary resources; it interacts with other actors and gets involved in a learning process (Lundvall, 1992) .
The creation, diffusion and utilisation of economically useful knowledge is explained by many theoretical approaches, a part of which take account of the effects resulting from the diversity of industries, for example the absorptive capacity (Cohen and Levinthal, 1990) , the concept of open innovation (Chesbrough, 2003) , or the STI and DUI innovation modes (Jensen et al., 2007) . The other part of literature studies the role of spatiality, such as the theory of innovation systems (Lundvall, 1992) , innovative milieu (Camagni, 1995) , learning regions (Florida, 1995) , local buzz and global pipelines (Bathelt et al., 2004) , geographical and relational proximity (Boschma, 2005) , or localised learning and networks (Malmberg and Maskell, 2006) .
The theory of differentiated knowledge bases provides an explanation for the joint effect of the different kinds of knowledge, the type of economic activities and spatiality (Asheim and Gertler, 2005; Asheim et al., 2007 Asheim et al., , 2011 . The essence of the theory is that the firm-level and industrial knowledge base has an effect on the knowledge-based and learning processes, as well as on the type and spatiality of innovative activities. The theory defines three prominently different knowledge bases. The main objective of the activities relying on an analytical, science-based knowledge base (e.g., pharmaceuticals) is to create a radically new product or process, which is generally the result of formalised university-industry collaboration, as well as basic and applied research. The creation of highly codifiable new knowledge is often based on former scientific publications and patents. Geographical distance is a minor obstacle in the diffusion of knowledge. The firms are often involved in global networks and located in the proximity of highly-qualified workforce and knowledge producing institutions.
The economic actors building on a synthetic, engineering-based knowledge base (e.g., machinery) generally try to introduce innovation by a novel application and combination of existing knowledge. The creation of mainly tacit, know-how type knowledge is problem-oriented, context-specific and based primarily on practical skills and customer and supplier interactions. R&D activities are less common. Synthetic knowledge-based firms generally employ staff with technical qualifications: they either train their employees or occasionally poach them from their competitors. The economic actors have some global partnerships, local embeddedness is moderate.
Finally, in the case of symbolic, arts-based activities (e.g., film production), innovation is generated by combining existing knowledge in a novel way to create new, creative products and aesthetic values. R&D activities are uncommon. The knowledge base consists mostly of context-specific, tacit knowledge. Knowledge transfer is often carried out in the framework of short, project-based collaborations in local networks through learning-by-doing. Local embeddedness and a strong influence of economic and social background are significant.
Empirical findings reveal that firms which rely on the combination of at least two knowledge bases have higher innovation activity (Tödtling and Grillitsch, 2015; Zukauskaite and Moodysson, 2013) . Usually industries can be defined by one dominant knowledge base, which has a crucial effect on the innovation networks and the spatiality of the industry Moodysson, 2011, 2013; Liu et al., 2013) . However, the dominant knowledge base may change over the time (Plum and Hassink, 2011) . Furthermore, the knowledge acquired from more than one spatial level leads to higher innovation performance (Tödtling and Grillitsch, 2015) . At the same time, it becomes clear that the industrial knowledge base itself fails to explain the differences in innovation and economic performance. The difference between the same kinds of industries in two distinct regions is greater than between two different industries in the same region (Chaminade, 2011) . Consequently, different regional innovation systems result in different innovation performance (Gülcan et al., 2011) .
In peripheral regions, less developed, non-core areas with low level of investments, prevalence of SMEs, lack of advanced infrastructure, services and strong traded sectors and cluster initiatives (Lagendijk and Lorentzen, 2007; Tödtling et al., 2011) , innovation has barriers, such as low level of innovation and R&D activities and expenditures, the lack of highly-qualified workforce and specialised services, or organisational thinness (Tödtling and Trippl, 2005) . For this reason, in peripheral regions, external knowledge sources are of higher importance (Rosenfeld, 2002) . Based on some former empirical analyses which build on the theory of differentiated knowledge bases and focus on less developed regions, it can be established that direct collaborations with knowledge-creating organisations are uncommon, the institutional background is weak, there is a risk of technological lock-in and the spatiality of interactions is very different, which is obviously highly influenced by the type of the economic activity (Gülcan et al., 2011; Chaminade, 2011) .
The difference between traditional and knowledge-intensive economic activities in spatial distribution, innovation and industrial knowledge base is also proven (Tödtling et al., 2006; Vega-Jurado et al., 2009; Trippl, 2011; Krafft et al., 2014; Csizmadia and Grosz, 2011; Szakálné and Vas, 2013) . The firms of traditional, low-technology industries are much more interested in acquiring external knowledge than sharing their knowledge with other actors (Chesbrough and Crowther, 2006) . Although their absorptive capacity is lower because of this, their networks can be local, national and international in scope (Kaufmann and Tödtling, 2000) . Their most important partners are customers and suppliers, and their collaborations requiring frequent interaction are typically local, due to the necessity of face-to-face communication.
Research methodology
In our empirical research, we study the characteristics of knowledge sourcing, i.e., knowledge acquisition and transfer related to innovation in a traditional industry concentrated in a peripheral region, in relation to three main questions: What are the main sources of new knowledge? Who are the main collaborative partners in knowledge acquisition and transfer? And what is the main spatial level of knowledge sourcing? Our aim is to provide a picture of the knowledge sourcing pattern of firms in a traditional industry of a peripheral region in a descriptive way. We consider traditional industries as ones dominated mainly by smaller actors with structurally fragmented connections, characterised by limited internal R&D activities and a lower proportion of highly-qualified workforce (Spithoven et al., 2011) .
Many previously presented studies have examined the patterns of knowledge sourcing processes between firms within the same industry based on the theory of differentiated knowledge bases, of which we use Moodysson's (2011, 2013) methodology as a basis. According to the authors, firms can acquire new knowledge in three distinct ways.
• Monitoring: An indirect way of knowledge sourcing, when the actors do not have direct contact with the sources of knowledge (e.g., universities, competitors), but they acquire new knowledge through an intermediary (e.g., scientific journals, fairs).
• Mobility: A direct way of knowledge sourcing, through the recruitment of skilled workforce from other actors (e.g., universities, firms of the industry).
• Collaboration: A direct way of knowledge sourcing, through collaborations between organisations, in which process the firms acquire new knowledge by directly interacting with other actors.
Our research was conducted in January 2016 using questionnaire based on Moodysson's (2011, 2013) earlier research in terms of both the type of survey and the evaluation method of the obtained results in order to allow for further comparison. In the questionnaire, after initial demographic questions, respondents evaluated the importance they attach to the knowledge sources (e.g., higher education institutions, competitors) of a particular dimension (monitoring, mobility, collaboration) in their knowledge acquisition activities on a Likert scale ranging from 1 (not at all) to 4 (high). In most cases, the executive officers were asked, but when it was not possible, another person in a senior position who had the required information was responded. Since some changes were made in the questionnaire compared to the original Moodysson (2011, 2013) research, a few pilot surveys were conducted to test the clarity, reliability and validity of our questionnaire. The final survey was administered in person. For anonymity, respondents were identified by numbers, and there was no question about the name of the company.
Besides the relative importance of the sources, we also examine the most common spatial levels of knowledge sourcing. Thus we differentiate the actors within the categories of mobility and collaboration according to whether they operate at local, national or international levels. The local level covers Kecskemét and its surrounding area, the national level includes every other Hungarian region, while the international refers to areas outside the country.
We also assume that firms which perform innovation activities have a slightly different knowledge acquisition and transfer pattern, and thus we categorise firms as innovative and non-innovative based on the responses. Following international practice, 'innovative' refers to firms which claim to have introduced new product or process, improved their own product or process, or carried out an innovation in their marketing and/or organisational processes in the past three years. Compared to Moodysson's (2011, 2013) research, this categorisation can give a more accurate picture of what knowledge sources are actually important for firms engaged in innovation activities in a traditional industry and at what spatial level. Overall, the analysis of monitoring provides a picture of the most important sources of knowledge while the most important partners and the spatiality of knowledge sourcing are shown by unfolding the characteristics of mobility and collaboration.
The subject of our research is the printing industrial firms concentrated in the region of Kecskemét, Hungary. The rural city region of Kecskemét with its population of 110,000 is located in one of the least competitive NUTS2 regions of the EU, the Southern Great Plain region (Lengyel and Rechnitzer, 2013) . In its NUTS2 region, the rate of employment and the GDP per capita is below the national average, and the impact of central planning and the role of public R&D is substantial in the region (Lengyel and Leydesdorff, 2011) . Despite the fact that Kecskemét is among the 10 biggest cities in Hungary its economic development is lag behind compared to similar EU cities. Kecskemét does not have major industrial traditions. Leading economic activitiesthanks to the geographical features -are related mainly to the food industry. Other activities, such as engineering or printing have appeared after World War II. Although the automotive industry has been expanded in the previous years, only low value added, assembly activities are present in Kecskemét. Knowledge intensive sectors are missing from the city region but it seems that traditional industrial firms, such printing, have a considerable concentration in the area.
The history of the industry dates back to the 1840s, when the first printing house, later called STI Petőfi Printing House, was established in the city, whose successor is still operating (Juhász and Lengyel, 2016) . From the 1990s, several domestic private printing industrial firms have been set up, many of them as a spin-off of the Petőfi Printing House, and some foreign owned enterprises have been established as well. The printing industry of Kecskemét is dominated by small-and medium-sized enterprises, which are specialised primarily in the manufacture of unique products in small series (e.g., specifically printed and folded, unique paper products, packaging materials, labels). A secondary vocational school for printing technology is also found in the region, providing a potential supply of skilled workforce. Research and development activities are not common in the printing industry of Kecskemét, and the proportion of highly-qualified people is low, which collectively indicate the traditional character of the industry. Furthermore, according to Juhász and Lengyel's (2016) results based on location quotient (LQ), printing activities (LQ = 1.048), as well the manufacture of paper products (LQ = 3.777) is relatively strongly concentrated in Kecskemét based on the number of employees.
Overall, the peripheral nature of Kecskemét alongside the relatively high geographical concentration and remarkable history of the industry, furthermore the similar social and historical background of firms make the printing industry of Kecskemét a suitable case for studying the processes of knowledge sourcing.
In line with Juhász and Lengyel (2016) printing industrial firms refer to companies which conduct their main activities in the 17 (manufacture of paper and paper products) or 18 (printing and reproduction of recorded media) sectors according to NACE Rev. 2. These firms are altogether referred to as the printing industry. First, we excluded firms which have their headquarters outside the Kecskemét city region then firms with less than 2 employees in the last financial year, which left 37 companies in our targeted population. The final dataset consists of 26 firms which is 70% of the population. Eleven companies were either refused to respond or not operated at their official headquarters.
Our assumptions regarding the characteristics of knowledge sourcing in traditional industries are formulated in the next chapter, at the beginning of each section presenting the results related to each dimension. The analysis is conducted in a descriptive way, providing a picture of the most common modes of knowledge sourcing processes in a traditional industry. The results are presented by dimensions, as the rate of responses related to a particular knowledge source, separated according to importance.
The characteristics of knowledge sourcing in the printing industry
The analysed sample consists of 26 printing industrial firms in the region of Kecskemét. In terms of their main activities, the majority (42.3%) conduct printing activities, while equally one quarter (23.1%) of the firms are engaged in pre-press services and one quarter in the manufacture of paper products respectively. One tenth (11.5%) of the firms indicated other fields of activity as main activities (e.g., binding or manufacture of printing equipment). The average age of the firms (18.1 years) shows that it is a relatively mature industry. The industry is dominated by microenterprises with less than 10 employees (69.2%) and only one quarter (23.1%) of the firms can be classified as small-or medium-sized enterprises. The only large company is the STI Petőfi Printing House. In terms of innovation activity, the firms are evenly divided: 14 companies can be considered innovative (53.8%), while 12 performed no innovation activities (46.2%) over 3 years prior to the survey.
The main sources of knowledge, the spatiality of knowledge sourcing and the nature of collaborations all depend primarily on the dominant industrial knowledge base. However, the categorisation of industries according to knowledge bases is often based only on theoretical assumptions, and as the literature indicates, there is no industry which could be characterised by a single knowledge base, although a dominant knowledge base can usually be determined. In our research, we assume that the printing industry has specificities which can essentially be attributed to the existence of a synthetic knowledge base, which can be pointed out by the primary analysis of the employees' actual activities. On the basis of the literature, firms with a synthetic knowledge base employ a workforce performing mostly engineering activities. The work is practice-and problem-oriented; the source of innovation is a novel application and combination of existing knowledge.
Supporting our assumptions, the composition of the workforce in the firms reveals that the printing industry of Kecskemét is clearly dominated by activities defined by a synthetic knowledge base. More than half (52.7%) of the full-time employees are printers (printer/machine minder, operator, block maker), the proportion of which is not changed even with the exclusion of STI. The percentage of pre-press occupations (designers and graphic artists) relying on a symbolic knowledge base is also considerable, but they constitute only 14.2% of the employees, excluding STI. One possible explanation for the relatively higher proportion of activities relying on a symbolic knowledge base is that in the local industry smaller firms focus on unique, small-scale production, where creative solutions and the creation of unique designs are important.
We study the main sources of knowledge acquisition activities of the printing industrial firms in Kecskemét, in line with Moodysson's (2011, 2013) methodology, by distinguishing four knowledge sources within the dimension of monitoring: fairs and exhibitions which focus on the latest industrial news, trends and technologies; professional magazines, including online journals specialised in industrial news; surveys conducted by professional support organisations (e.g., chambers, statistical offices) or businesses; and scientific journals. Based on the theory, we expect that the secondary sources are not of major importance for the firms in the industry because they focus primarily on direct interaction, on the collaborations with customers and suppliers in the process of knowledge acquisition.
Contrary to our expectations, the results show that firms of the printing industry in Kecskemét tend to rely on secondary sources in their knowledge acquisition activities. Only one tenth (11.5%) of the firms do not use any kind of indirect sources, while one third of them simultaneously rely on two sources. There is a substantial difference between innovative and non-innovative firms. The latter use only two or fewer sources. One third (35.7%) of the innovative firms use three, while 21.4% simultaneously use all four given sources to acquire new knowledge.
The number of sources is closely linked to the differences observed in their relative importance. The innovative and non-innovative firms both consider professional magazines as their most important indirect knowledge source (Table 1) . More than 70% of the innovative firms and half of the non-innovative companies assessed professional magazines as at least moderately important. The second most important sources are fairs and exhibitions, which have closely similar significance for the two groups. The greatest discrepancy between the innovative and non-innovative firms is found in the use of surveys and scientific journals. While one third (35.7%) of the innovative firms consider these two sources at least moderately important in acquiring new knowledge, the non-innovative firms do not regard them important at all (91.7%). We can overall conclude that the most basic market and technological knowledge can be accessed by the industry in fairs and exhibitions. Nevertheless, this is complemented by firms conducting innovation activities with knowledge from surveys and scientific works. In the case of an industry relying dominantly on a synthetic knowledge base, we may expect a different pattern as the former sources have a greater importance primarily in the industries characterised by a symbolic knowledge base, where innovations are unique and knowledge acquisition takes place through personal interactions. At the same time, considering the local characteristics of the printing industry in Kecskemét (SMEs specialised in the manufacture of unique products), the results are less surprising. The main partners involved in the knowledge acquisition activities of the printing industrial firms in Kecskemét are first examined through the mobility of the workforce, the recruitment of highly-qualified people. In the industries dominated by a synthetic knowledge base and characterised by experimenting, testing and learning-by-doing, the role of workforce with practical industrial experience is crucial. Thus the companies of the printing industrial firms in Kecskemét are presumably less likely to seek for entrants freshly graduated from higher education or vocational training schools.
Our results indicate that in the case of knowledge acquisition through the recruitment of skilled workforce among the printing industrial firms in Kecskemét, the examined actors are of low importance ( Table 2 ). Irrespective of innovation activity, about 35%-40% of the firms do not consider any of the actors as an important source in the recruitment of skilled workforce. The low relative importance of training institutions is even more surprising, given that a vocational school specialised in printing industrial training is located in the city.
Alongside typical partners, we also examined the spatiality of knowledge sourcing through mobility. In the case of firms which rely on at least one knowledge source, the highest relative importance is attached to the recruitment from local actors within the industry. One third of the innovative firms (35.7%) and one quarter of the non-innovative companies consider local actors at least moderately important. In addition, innovative firms rely on attracting workforce from other printing companies to a greater degree at the national level as well (28.5%). Workforce recruitment from related industries has importance at both the local and national levels only in the case of innovative firms. Our results therefore verify our assumptions, as in the printing industry of Kecskemét characterised dominantly by a synthetic knowledge base: the importance of higher educational institutions and vocational training schools is relatively low. The studied industry, in the case of innovative firms in particular, is characterised by workforce mobility between local printing industrial firms, and innovative firms tend to recruit from related industries at the local and national level. We also examined the collaboration partners and the spatiality of knowledge sourcing based on direct interactions between firms, generally targeted at product development, exploitation of new market opportunities or joint procurement of technologies. Due to the partially tacit nature of a synthetic knowledge base, knowledge gained from personal interactions is expected to have a more significant role in the industry. For its examination, the firms indicated the degree they rely on various actors in acquiring and transferring new knowledge. In line with the theory, we expect customers and suppliers to be of relatively higher importance, while we assess the cooperation with competitors as less important due to intensive competition. We also consider the importance of higher educational institutions only secondary, apart from the fact that the significance of applied research in the industries building on a synthetic knowledge base is not negligible.
Based on the rate of responses of moderate and high importance, the most important direct knowledge sources are customers and suppliers. However, while customers are crucial sources of new knowledge irrespective of innovation activities, suppliers are of great significance mainly for innovative companies. In their case, international suppliers are in the first position; half of the firms consider them as at least a moderately important external knowledge source. Non-innovative firms are not likely to collaborate with local suppliers, only one quarter of them regards national suppliers as at least a moderately important external knowledge source, while less than one fifth of them (16.6%) think the same of international suppliers.
In terms of customers, the difference is smaller between the two groups. 43% of the innovative firms assess local customers as at least moderately important in their learning processes, but collaborations with national (35.7%) and international (35.7%) customers are also significant. For non-innovative firms, local and national customers can be considered similarly important (41.7%), while the significance of international customers is negligible. Interestingly, in the case of non-innovative firms, local competitors are the second most important external knowledge sources, while collaboration with them is less prominent for innovative firms. Higher educational institutions, as one of the greatest sources of new knowledge, have certain significance only in the case of innovative firms, although their importance is still behind the other knowledge sources.
We also studied the combination of external knowledge sources (Table 3 ). There is one innovative and one non-innovative firm which do not collaborate with any of the above-mentioned actors in the process of knowledge acquisition and transfer. The proportion of companies relying on one source is only 7.7% in the total sample, while the rest of the printing industrial firms of Kecskemét simultaneously collaborate with several external actors if they need new knowledge. Table 3 Collaboration: combination of direct sources of knowledge acquisition among innovative and non-innovative firms (%) The most common feature among innovative firms is that they rely on all four groups at the same time in the process of knowledge acquisition (35.8%). This is followed by the firms which build on knowledge obtained from their customers, suppliers and competitors (28.6%), while only 14.3% use only the knowledge provided by customers and suppliers. The results show that higher educational institutions were mentioned only together with the three other sources. This demonstrates that the theoretical knowledge they provide is applied by innovative firms only in combination with practice-oriented knowledge, obtainable mainly from other actors. Non-innovative firms do not rely on knowledge gathered from higher educational institutions; however, they most commonly acquire knowledge from more than one actor at the same time. One third of the respondents (33.3%) build on knowledge gained simultaneously from customers, suppliers and competitors, while 16.7% combines knowledge acquired from customers with knowledge gathered from suppliers or competitors. Consequently, firms of the printing industry in Kecskemét rely primarily on knowledge acquired from customers and suppliers, which they complement with knowledge gathered from competitors and, in the case of innovative firms, from higher educational institutions. Focusing on the spatiality of actors, we expected local contacts to have higher importance, which are necessary because of personal interactions and the transfer of tacit knowledge, but that extra-regional contacts would also be common. Nevertheless, the results provide a slightly different picture than our expectations (Table 4 ). Interestingly, the local level itself is not of high importance in either group. 7.1% of innovative firms and 16.7% of non-innovative companies rely solely on locally accessible knowledge. Neither group relies on knowledge acquired only from international actors, which is not surprising due to a higher demand of the industries with a synthetic knowledge base for tacit knowledge. 41.7% of non-innovative firms primarily acquire new knowledge collectively from the local and national levels, while one quarter of the companies also rely on sources external to the country. In contrast, more than half of the innovative firms (57.1%) gather the required knowledge from all three spatial levels at the same time. Table 4 Collaboration: spatiality of direct sources of knowledge acquisition among innovative and non-innovative firms (%) Overall, the printing industrial firms in Kecskemét rely simultaneously on more than one actor in their collaborations related to acquiring external knowledge, mainly on their customers and suppliers, most frequently from at least two different spatial levels. The knowledge gathered from competitors is more relevant in case of non-innovative firms, while higher educational institutions are evidently important only in case of innovative firms. Innovative firms rely mostly on their local customers and national, as well as international suppliers, while non-innovative companies, besides their local and national customers, build on knowledge acquired from local competitors. Consequently, local tacit knowledge, although from different actors, is important for both firm types, while knowledge acquired from the international level and from higher educational institutions is only relevant for innovative firms.
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Conclusions
Our results strengthen the argument of Asheim et al. (2011), Tödtling and Grillitsch (2015) , Zukauskaite and Moodysson (2013) that there is no industry which can be defined by only one knowledge base. The composition of workforce indicates that the printing industrial firms of Kecskemét are dominated by synthetic knowledge base, but activities characterised by symbolic knowledge base are also present. In the case of innovative firms, the composition of workforce is more evenly divided between the different activities (and knowledge bases). This finding is well in line with other studies which argue that innovative firms rely on the combination of at least two knowledge bases (Tödtling and Grillitsch, 2015; Zukauskaite and Moodysson, 2013) . Examining the main sources of knowledge acquisition, the pattern identified in the industry is slightly different from prior assumptions. Based on the results of Martin and Moodysson (2013) secondary sources are not of major importance for firms in synthetic knowledge-based industries whereas our results show otherwise. The necessity of indirect knowledge sources can be explained by the facts that, first, the firms satisfy unique consumer demands, which are created by learning about different solutions and combining them in a new way; secondly, it is practical to exploit the most possible knowledge sources in a peripheral region; thirdly, the willingness of firms to collaborate is moderate, collecting and 'picking up' ideas can be realised mostly through indirect sources; and finally characteristics of symbolic knowledge base, where less formalised knowledge sources such as specialised magazines, fairs and exhibitions are important, is also present in the industry. The latter is supported by more in the literature (Gülcan et al., 2011; Martin and Moodysson, 2013) .
Furthermore, although the examination of the total sample may imply that scientific secondary sources are quite insignificant within the industry, the categorisation of innovative and non-innovative firms clearly shows that the firms performing innovation activities rely on these sources as well. This is surprising compared to Martin and Moodysson's (2013) results, because they proved that scientific sources considered being of very little importance in a synthetic knowledge-based industry. However, our findings indicate that the creation of innovations requires scientific findings alongside practical experience.
The main partners related to knowledge acquisition and transfer activities of firms were examined within the dimensions of mobility and collaboration. The firms attribute surprisingly low importance to skilled workforce recruitment in their knowledge sourcing activities. Despite the fact that specific technical knowledge is also required in the industry, the importance of higher educational institutions and vocational training schools is extremely low. The innovative firms rely on them, although to a smaller extent. However, the high importance of actors within the industry confirms our theoretical assumptions as in synthetic knowledge-based industries, which are characterised by experimenting, testing and learning-by-doing, the role of workforce with practical experience is more prominent. The firms thus rely on higher educational and vocational training institutions to a lesser degree because they are more likely to prepare their own workforce.
Studying collaborations reveals that this is the most important means of knowledge acquisition within the industry. The companies collaborate with several actors at the same time in the process of gathering new knowledge. The results draw the attention primarily to the higher importance of customers and suppliers. Customers are more or less of similar importance for innovative and non-innovative firms. However, while the former group considers suppliers even more important, the latter attributes lower importance to suppliers and higher to competitors. The cooperation with higher educational institutions is important almost exclusively to innovative firms, which reinforces our former arguments regarding the necessity of scientific findings. Furthermore, innovative firms frequently complement the knowledge originating from higher educational institutions with knowledge from other actors. The combination of these sources might be highly relevant if the innovation is specific, problem-oriented and based on applied research.
Finally, we also examined the spatial levels of knowledge acquisition within the dimensions of mobility and collaboration. In the recruitment of new skilled workforce, the local level proved to be the most important for innovative and, in particular, non-innovative firms. Moreover, non-innovative firms recruit new workforce members almost exclusively from here. Innovative firms, alongside local actors, rely on national and international actors, but it only complements the recruitment from the local level in each case. All this indicates the higher importance of tacit knowledge within the industry as firms seem to search for employees who are aware of the local characteristics. The prevalence of the local level is not so evident in the direct collaboration of actors. In the case of non-innovative firms, locally realised knowledge acquisition proved to be the most important, but in the case of direct collaborations, it is complemented by knowledge from national and international actors. On the other hand, innovative firms simultaneously acquire knowledge from all three spatial levels which reinforces the argument of Tödtling and Grillitsch (2015) who found that knowledge acquired from more than one spatial level leads to higher innovation performance of firms. These observations point out that the local level is of primary importance in the process of acquiring new knowledge in a traditional industry with a synthetic knowledge base because of context-specific knowledge. Nevertheless, the innovation activities of the firms also require knowledge from outside the region, which may originate from the innovation activity or the peripheral character of the region, i.e., from the insufficient extent and quality of locally accessible knowledge.
Our most important contribution to the literature is twofold. First, our observations point out that the role of local embeddedness in knowledge sourcing has not only moderate, but high importance because of context-specific knowledge-based activities. However, admittedly, there is a need for external knowledge sources as well. Second, the pattern of knowledge sourcing activity is not only the matter of industrial knowledge base, but among others, it depends on the nature of the demand, the peripheral status of the regional environment and the willingness of cooperation. The latter alone depends on many factors like historical background, cultural norms or trust.
In our paper, we attempted to map the learning and knowledge sourcing processes of a traditional industry concentrated in a peripheral region, for which our analysis focused on the printing industry of Kecskemét in Hungary. Our study was based on the theory of differentiated knowledge bases, according to which we regarded the printing industry as an industry characterised dominantly by a synthetic knowledge base. We considered the printing industry in Kecskemét as a suitable case owing to the relatively high geographical concentration of the industry, its remarkable history and the similar social and historical background of the firms. We aimed to analyse knowledge sourcing related to innovation in light of secondary knowledge sources, partnerships and spatiality.
Our results indicate that even if we consider a traditional industry in a peripheral region, half of the firms are capable of innovation; in addition, innovative and non-innovative firms differ in terms of learning and knowledge sourcing processes. Innovative firms rely simultaneously on several indirect and direct sources in their knowledge acquisition and transfer activities. The analysis of the spatial levels also indicates that although the local level has a prominent role in terms of knowledge sourcing, innovation also requires substantial knowledge from outside the region, which can be accessed from both national and international actors. Innovative firms build on the widest possible range of available knowledge sources, within and outside the region, which can be traced back to a higher demand for knowledge, as well as the peripheral nature of the region and the lack of locally accessible new knowledge.
On the other hand, non-innovative firms rely primarily on the local level and their knowledge acquisition activities are characterised by the use of incomplex, simple knowledge sources (customers, suppliers, exhibitions, professional magazines). Overall, our assumptions seem to be confirmed regarding the printing industry of Kecskemét as a traditional industry with a dominantly synthetic knowledge base. The discrepancies we found are explained by the prominent presence of the SMEs specialised in the manufacture of unique products, the innovation activity of the firms and the peripheral character of the region.
The research also revealed that the printing industry as a traditional industry is not considered as a leading industry in the peripheral region of Kecskemét. The latest strategic objectives focus on the promotion of R&D-oriented activities, and not that of traditional industries. Based on the findings of the present research, however, the companies of traditional industries can also have considerable innovation potential, and owing to their extensive networks of partnerships and their role in employment, they are crucial for the local economy. In our view, the exploitation of the economic potential of the studied printing industry located in the less developed region requires the promotion of networking between the firms and the encouragement of investments serving the satisfaction of individual, and even international, consumer demands and sales activities. Although some firms interact with international partners, the innovation potential could be further increased by expanding the number of global pipelines.
In policy-making, more emphasis should be put on the exploitation of possibilities in the innovation activities of traditional industries in less developed regions. Although peripheral regions lag behind the advanced, even metropolitan regional innovation systems, the sources of their growth are different and they have the chance to exploit possibilities which stem from the specialisation in traditional industrial activities, locally embedded companies being aware of local characteristics and having an identical historical and cultural background. Enhancing cluster initiatives in the city region, improving the cooperation between firms and educational institutions and developing non-R&D-based innovation projects could be advantageous policy instruments.
Although our research has been built on a well elaborated theory and a tested method some limitations should be mentioned. First, the research has been taken place in a local area so our sample is too small to develop general statements for traditional industries. Second, our case study concerns only a single industry in one local economy. Conducting the research in another traditional industry or local area could provide a deeper insight to the topic. Finally a dominant knowledge base could be identified in an industry but it can change in line with the lifecycle of the industry.
To explore more peculiarities of the industry and its development path, further research is needed. Due to the fact that dominant knowledge base may differ over the time, empirical research should be repeated for comparison. In-depth interviews with the entrepreneurs may reveal how the industry can make improvements along the three analysed dimensions of knowledge sourcing. Questioning policy-makers can also explain why the industry is neglected in planning.
